Brillouin zones in the conventional sense. Yet long range positional order exists. The concept of a "quasi Brillouin zone" (QBZ) was introduced in models for the electronic structure of quasicrystals [2, 3] . Energy bands have been used to describe many basic electronic properties of quasicrystals, e.g. , electrical conductivity, optical properties, and magnetism [2] . Nevertheless, there has been no direct evidence for the existence in quasicrystals of energy bands, especially for energy vs momentum band dispersion, although dispersive phonon modes in quasicrystalline Al-Li-Cu, Al-Pd-Mn, and Al-Cu-Fe have been studied [4 -6] . Another interesting feature of quasicrystals is their extremely low electrical conductivity. Composed of good metals, quasicrystals exhibit a conductivity thousands of times smaller than that of their constituents [2] . Proposed qualitative explanations fall into two major categories: (i) electron wave-function localization or criticality, and (ii) band structure effects and the Hume-Rothery rule. A pseudogap and aperiodic dispersion relations were predicted in some theoretical models favoring a HumeRothery explanation [7 -10] The surface was prepared by 1 keV Ar-ion bombardment, followed by annealing at 600-700 C. After several cycles of sputtering and annealing, low energy electron diffraction (LEED) patterns were taken, providing clear evidence of quasicrystalline ordering on the surface. In addition, separate LEED and Auger-electron spectroscopy (AES) studies were carried out. The surface cleanliness was verified by the sharpness and stability of the LEED patterns and by the Al 2p core level spectrum, which is very sensitive to contamination.
The inhuence of oxygen and other contamination can also be monitored by a broad feature at about 7 eV below EF.
The LEED pattern in Fig. 1 We also scanned the photon energy in normal emission from 12 to 34 eV and found that the dispersion relation along the fivefold symmetry axis is difficult to obtain; the 2.3 eV feature quickly disappears as the photon energy is increased or decreased from 13 eV, indicating that 13 eV photon energy corresponds to one of the high symmetry points in k space along the fivefold symmetry axis.
Interestingly, an incident photon energy of 28 eV also produces a weak feature approximately 2.3 eV below EF. Krajci et al. [20] To examine the detailed structure of feature A, in Fig. 3(a) we present high resolution photoemission spectra near EF. Pt and Ta foils were used as references for EI;. The Pt spectra were taken at low temperature ( -20 K) to reduce the temperature broadening of the Fermi edge while the quasicrystal spectra were recorded at room temperature in order to get fresh clean surfaces after Ar ion bombardment and annealing. The quasicrystal spectra do not show a sharp Fermi edge. The "edge" is much broader than the instrumental resolution and the 3 X 26 meV intrinsic width of the Fermi edge at room temperature.
The density of states (DOS) associated with this limited region of the QBZ drops smoothly toward the Fermi level and can be represented by an expression of the form g(E -EF) (1 -E/EF), where n is a constant.
To fit the experimental curve, the assumed partial DOS is multiplied by a linear background term and a Fermi distribution function, then convoluted with a Gaussian energy resolution function. A least-squares fit [ Fig. 3(b) 
